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lnt roduclion

‘J’woclc)scly-relatccl  imaginp,  infrared l:oulic]’l’rallsfoll]l”  Sllcc[lol~lctcls-  lllc”l’]oj~osj>l~c]ic”
llll]issio]]S  ]>cc.tl(~]]~ctcr{l’liS;  scl~ccll]lc(l  fc)llaLll~cl~c  )]~tl]cl Y~ltl~C)  l>sc]vil~gSys  tc]ll~llli  M-l
platform in2001) and tllc Aill>o]l~cli  l]]issi(J]~S]  ~cct]()]}lctcr( Al iS; complcteci  in 1994 and
flown ona variety  of NASA aircrafl) - arcaimcd  at clL]ci(latil]gt  l~ccllcl]]is[iy  ofthc
troposphere m global  and regional scales with fi~r bcttcrmvcrap,c  (spatial and temporal) than
is feasible with in situ scnsms during  inlcrmillcnt  ficl(i  an(i aircrdfl  campaigns,

As was mphasi~,eci in a rcporl by tbc Nationai  Aca[icmy  of Scicndes’  lk)ar(i  o]]
Sustainab]c  l)cvclopmcnl (AugL]st 1995), tbckcy  issue in tropmpbcric  chemistry is the
formation, transpml  and il]tcractio]lso  ftrol)osllt]cl’ico~  ollc. ‘Iihat is, it is imufficicnt (in our
present statcofkl]owlc(lgc)” merely [ol]lo~lilofozollc itself- itscllti]cc ]]clllis[l~’l]  ]t]st bc
invcstig,atc(i. II] simr[-bami  form,  ti]is isusualiy  statcci  as “tlolJoslJllcl’icoY  .()]lcall(i  its
j)l’CCL1lSOl’S  “ ; howcwcr,  a NASA-sponsored woddopat  tbc(;o(i(iar(i  lnstilutcof  Space
Stwiics  in November 1995 pointe(i out that tile “post-cLlrsoIx” are equally impmlant an(i musl
bc iacl[](icd in any program of investigation of tlo])osj)llcliccl]  clllislty.

‘J’roposphwic  Ozone and itsl’rccursors

Knowlc(igeof  thcori~jn  ami fatcof tlo]~(~sj~l]c]tic(J~()]]c  (03) is impmlant forscvcral
reasons: it is Ibc primary source (through photolysisby  solar lIV ra(iiation) of hy(iroxy]
ra(iicals (011) which, in Iurn, provi(ie the mccbanism  by which poliulan(s  SLKh as carbon
monoxide (U)) ami mctbanc  (C~llq)  are rcmovcxi  from the lower atmmpbcrc;  through its
rcaclions with l]ydmcadms,  mmc is the smrc.c of I’AN (]>cl.(~xyacctj’l]  ]iiratc),  a major
ingrc(iicnt  of urban plmtocbcmical  smog, and a powerful ]achrymalor;  omnc  itself is
ha~auious  to the hca]th  of both plants  an(i animals  since it is a pmvcrfu] oxicianl; ami, in
a(iciil ion, onmc  is a sip,llificant  g,rccntmusc gas, cspcciaiiy  in the ui)pcr ttoposphcrc.

‘1’hs whiic  some tropospheric ozone is essential for human  hca]lh, too much is (iclclcrkws
(the I;l’A allowc~i maximum is 10S ppbv for a]~y 1 hour pm day).



‘lIIc  sources of 07,01E  are two-fold: some is transported down from the Stratosphere (the
cxac.1  Nnounl  being controversial) and some is cmatcxl ill .Yi//4 through lhc pholo]ysis  of
ni[rogcn  dioxide (NO~) lo ni[ric oxide (N()) wbic.b, in turn, reacts with U) and hycirocarbons

to f o r m  03 . ‘1’hc  SLIm of NO -i N02 = Nox, find i[s prmmc is mscnlial  for wmc
formation, Note tkt NOX is not cxmsumcd in this pmccss (i .c., it is catalytic) ad bccomcs
availab]c  for fur[hcr oy,onc production. ‘1’llllstlll~a]lfilcfis,  tvl~clccol]ll)~lslioll”  and aulomobik
cxbHusK  provide prolific soums  of NOX, arc par[ic.Lllarly  prmc [o atmosjknk  Jmllution
(cs]~ccinlly  illa]caso fabllll(lallt  sLlnlight).  IIowcvcr, many rural  al’cas (for Cx.m])lc.,  the.
southcas(crt)  US) occasionally fi~il  tbc lil)A standard for reasons that arc smncwhat
mystc.ricms. l;inally, the sink of NOX is nitric acid (11 N03) which is raid out to the surface
(and is, incidentally, acolllJJoilclllof  aci(llaill).

i n  ordcl’,  tkrcfore, toundcrs[and  l~OJl(lSJl]lC~iC07011C,”  (Jllc.  l]lL!st  (lolll(}l’c.  tllalljL]sl  ]]lcastlre

03i[sclf  - ii iscssc]ltial  to]~lakc  c()-l()catc{l  ]~~casl]lel~lc]~ls(  )fN()x, IIN03,  (Wand
J]ydroc.arbom  (of which CHld is by fi~rthc most abundan[)  on a g]obal scale bccausc
atmmpJmic  po]]utim  is no rcspcctcr of po]i(ica] boundaries. ‘J’Jlis is tbc Jm]icy  issue tha[ the
‘1’1 N and Al N programs JMvc  bccm dcsignc(i to address.

‘J”lm spcc.ics  10 bc measured Jlavc their sJ>cclt  al features wide] y sc.aticrd  lhrou@ut  the
infrared and it thcrcforc follows that tk spcetromctcr must J]avc a wide frcqucmy  covcragc.
‘1’hc range c.hoscn  for botb instrummts  is 650- 3050 c.n~-l. 1 lowcvcr,  in order both to
oJ~tilni~,c  tbc detector tccJlnoJo~ics and to contro] IIN tbcmal back~round  rtidialion,  wc have
chosen to sub-divide tl]c ranp,c into 4 regions  and furlbm to sub-divide these regions using
il]tclcJlal~~,cal>lc  filfcrs 2.5(J - 300 Cn]-l wide. 1]1 botb imtrumcnts,  4 bands  arc observed
silllllltallcc)llsly. ‘1’0 imJ>rovc  collcc[ion  cfficicncy, cacb detector JJackagc  has either 4 (in
Al N) or 16 (’1’1 N) c.(mtiF,Lmls  c.telncllts. ‘1’Jms in any onc scan, A1{S gcmratcs  16
simul[ancms  intcrfcmgrams  and ‘1’1 N will p,cmrate 64.

only  about 10% of the total ozone in the atmosphcm  rcsklcs  in the troposphere. ‘1’be
stratospheric compomnl  must thcrcforc bc discrimilmtcd  a:,ainst. 1 ‘orlunatc]y,  wc arc aided
by plcssurc  bl”oadcning in the ]mvcr atmmphm - mar tlm surhcc weak ]incs have a fuJl-
w’i(l(ll-al- Jlalf-l~laxil~~  Lllll of about O. 1 C]w] wbcrcas  s[tatosJim.ic  features arc mm 10 tjmcs
IEirrowcl’. lk)tb  ‘J1 N and Al N have an unapodizcd  sJmctral  rcsolutim  of 0.07 cm] (’J’J K also
Jlas a limb-viewing mode. at ().017 cnl-l  resolution; scc below).

llnfortunatc]y,  some of the critical ]mcursor  sJmcics (notably the NOY, have very low
abuldanecs  (typically parls-pcr-  Iritlion)  an(i the on] y way 10 measure tbcm is to employ  the
20x palb-Jcnp,lh cnhanccmcmt  available by Jimb viewing. I lowcvcr, this mmns that
mcasurcmcnts can rarc]y bc made bdow 4 - 5 km (kcausc of clouds) which, in {UIUI, drives
us 10 tbc hip,hcr spectral resolution mentioned earlier bccausc  the lines in the upper
t roposphc.rc  arc narrowcl. Most of tbc rest can bc mcmlrccl ill the nadir, where wc IMvc a
much  greater probability of viewing to lhc sLIrPdcc. Al HS dots not J~avc a limb-viewing,
c.aJJability  bccausc  an adkd rcquircmcnt js imJmcd  by tbc Pdcl tba[ tbc limb radiances in the
upper t roJmJ>bcre arc very low, so as nN]cJl of ‘1’1 N as possibk  will oJm”atc  at 180K (the



ddcclors  tlvmsc]vcs,  ad tbcir tissociatcd filters and condcmscr optics arc furlhcr mold to
65 K). Such cooling, to 180K is readily acbievcd on orbi[ using  radiators but it was deemed
impracticable (and fi~r too cxpcmivc) similar]y 10 coo] AliS. As a conscquencc, Al\S is
limild  to cmulnling  [k ‘1’liS nadirmdcs.

‘1’hc. scan speed forrl’l{S is held consltint fm all modes. A lla(lito l>scrvatiol~oc  cLl]}ics4°
seconds bu( tbc 4x bctlcr limb rcsol Lltion requires 16 sccomls. Whm making  mlr Global
Surveys, 2 calibration scam (at 0.1 cm-l resolution) arc followed by 2 nadir scans a]d  3 limb
scans (at tllc trailing limb). ‘1’bc entire scquc.mc takes about 80 seconds nld is rcpcakxl
colltimous]y  for 4 days (57 orbits), followed by 4 days of more cxlcmivc calibration and so-
cfillcd  Spccia]  l)mdLlClS  gcncl”a[ion  where targct[cd observations of J>hcmmcna  such as
rc~ional  Jmllution  cvc.nls  tind volcanic. cruJ>tions can k made. ‘1’hc plannccl  mission lifdimc
is 5 years.

])ala Analysis

‘J’] N (ancl Al S) data Jwoccssing pmcecds in 5 steps: at 1,CVC1 1 A the raw bits out of
spacccrflfl  arc recomlitu(cd into floating-poinl  intcrfcrograms  (c.ngincc.ring and lmlsekc.cJ>ing
dala arc stripJ~cd  out and follow a parallcJ pall)). ] leaders arc addccl  (wkrc? when? how?) at
tl]is ~uncturc.  At 1 NC] 1 ]1 the intcrfcrograms arc J>llasc-c(~l’l”cc[  c(l, tral]sformcd  to sJmctra and
tllc radiomdric  calibrations (“s]opc”  and “off’-sct”) dJql]icd. ‘J’bcsc  sJmctrfil  radiances arc a
dclivmblc  Jmduct  (i. e., pubJicly nvailablc).  I,CVC1 2 is the col~lJ~Lltatio~ ~ally-il~[cllsivc task of
rc{ricval  (~fc.ol~cc~~trati(~l~  Jmfilcs.  WC bavc cboscn to cmp]oy tbc tccbniqucs  J~kmccrcxl b y
(~livcl<()(lg,clsall(l  Jlisassociatcs,  twodiffcrcnt  iilll~lcl)lcjltatiol~s  of which arccurwntly  bcinp,
used (for AI;S). ‘J’JK ddivmblc  ],CVC] 2 algol’i[bln  for ‘1’1;S will iilcm’Jmratc  the best fcatum
of Cach. l,CVCI 3 (GJobal Rmampling & MaJ)J>illg,)  and l,CVC1  4 (Global ModcJling)  are still
in definition but will undoublcclly  bcmfit  from the on-going activities in 4-11 data assimilation
at tbc Gmklar(i  Space l/Jig,Jlt Gmtcr  and CJSCWJ}MC. WC CXJICCt tkt OUr]rCVC]  ~ maps will bc
[)UJ’ lllOSt  Widdy-USCd  bJ’(>WSC. ]W~UCt.

IOight l’lans

At this wri[ing, ‘1”1;S is about  10 transitiml  f rom “colmpt”  JJJlasc  [O “cxccu[iol]”  J)basc ill
J)rcparation  for a I>cc2001 JauJKl~. 1 n tbc meantime, wc J]avc bcc~] pL1rsuing an aggressive
c.ampaigll of flip,bts with Al ;S: ill 1994 wc made direct, tarp,ct[cd  obscrvatiom  of biomass
burl)inp,  (two western wi]dfircs, rcsuJts in press in ]~;]<); in ] 995 wc J>aJ’ticiJlatcd  ill tk
Soutbcrn  oxidants Study (S(M) Nasbvillc/Middle “J’cnncsscc  lntcmivc  (;amJ>ai~,n  (analysis
l~carin{’,  completion); and in the late fi~ll  d 1996 wc will J~arliciptitc ill the l)acific Rim
1 !xJm’imc!nt  both as an a(l~unct  10 tbc ‘] ’hcma] ]nfrard Mapping, Spcctmmctcr  vo]caJK)
okmations  and to gencralc  cxtcnsivc  transects of troJmpbcric  chcmislry  over the l)acific
Occall. ]n the futLlrc!, wc cxJlcct  Al 1S to bccwl”lc  pali of the ] tOS va]idat  ion syskm.


